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[Z ") CiuMuuai separator wrtn a valve in the inlet passage 



(57) A centrifugal separator 15 has a base 17 adapted to 
be mounted to a surface of a machine, such as an engine, 
with internally communicating high pressure liquid 
lubricant supply and low pressure drain passages 40 and 
22 respectively. The base 17 includes control valve means 
45 to inhibit supply to the rotor 30 via spindle 25 so that 
the cover 35 and rotor can be removed whilst the base is 
still connected to the source of high liquid pressure. The 
valve means 45 takes the form of an aperture 46 
containing a valve body 50 rotatable by handle 60 to close 
the supply passage or (Fig 2) create a diversion passage 
directly to the drain passage. Interlock 60 may be provided 
to impede cover removal with the valve open and/or 
impede accidental closure of the valve. 
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Fig. 2(b) 
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^ntrifuaa ] liquid Cleaning Arrangement 

This invention relates to liquid cleaning arrangements of the 
type including a centrifugal separator of solid contaminants from 
a liquid passed through a container thereof rotated at high 
speed, and in particular relates to mounting and maintaining of 
such centrifugal separator with respect to a machine in which 
said liquid is contained and flows. 

It is well known to remove solid contaminants of all sizes from 
a fluid, frequently a liquid, by a centrifugal separator in which 
a substantially vertically-mounted, high speed rotor includes a 
contaminant-depositing container, (more conveniently referred to 
simply as a contaminant container) through which the fluid is 
passed and in which solid contaminants are separated from the 
fluid to deposit on the container wall from which they can be 
periodically removed or the container replaced. Such a 
centrifugal cleaner may have its rotor driven by external 
coupling to an engine or like rotary plant with which used, which 
results in a complex and expensive arrangement, or may, as is 
more usual, be driven by causing the fluid applied to the 
contaminant container under pressure to exit by way of 
tangentially directed nozzle means, the reaction to which spins 
the rotor at high speed essential for efficient centrifugal 
separation. Such a fluid-cleaner, in which the rotor is driven 
by the fluid being cleaned, is what is referred to herein as a 
self-powered centrifugal separator. 

Such self-powered centrifugal separators are used with internal 
combustion engines of a variety of types and sizes to effect 



- 2 - 

separation of particulate contaminants from lubricating oil 
circulated through components of any engine by way of ducts 
formed within the engine block. Examples of such cleaners are 
to be found in GB 735658, GB 1089355 and GB 2193123. 

Self -powered centrifugal separators are, by definition, by-pass 
devices in which any lubricating oil which is supplied at 
substantially the same pressure as to other engine components 
passes through, and effects rotation of, the contaminant 
container by losing all of its energy in the process and is able 
only to return to a collecting reservoir of the engine under 
gravity. Such separators are therefore always employed in 
combination with conventional full-flow barrier filters by way 
of which the lubricant is pumped at high pressure to the working 
components of the engines, and a proportion of this lubricant is 
directed to the centrifugal 

Traditionally an engine block has been made with a prepared 
region adapted to receive a filter assembly thereon, and with 
ducts surfacing at such regions for supplying lubricant to, and 
taking it from the filter assembly. The area of engine block 
surface that is available for mounting an additional centrifugal 
separator is small and hitherto emphasis has been placed on 
providing a maximum cross-sectional area for a drain duct, so 
that lubricant can drain freely under gravity, whilst providing 
the high pressure supply through an external, but exposed, line. 

It is known to make cleaning assemblies incorporating both full- 
flow barrier filters and self-powered centrifugal separators in 
a single mounting arrangement, having a carrier manifold or block 
which is mounted on, and forms the interface for liquid passage 
with, the engine block. Examples of these are given in GB 
876299, GB 2160449 and GB 2160796. However, in many engine 
designs, having existing simple, full-flow filter provisions, it 
is preferable to have separately mounted full-flow filter and 
centrifugal separator. 

One of the benefits of employing a centrifugal separator is that 



the container can operate for long intervals before it becomes 
filled with sediment and requires to be cleaned or replaced. 
However, even though its operation is not essential to continual 
operation of the engine, at least in the short term, due to the 
lubricant by-passing the working components of the engines, it 
is still necessary with traditional designs to clean or replace 
the container at regular maintenance times when the engine is 
stopped, notwithstanding that the container of the centrifugal 
separator may not need attention and such attention requires 
removal of a cover containing the container and replacement of 
any seals etc. 

Because the lubricant path through the arrangement by-passes that 
supplying the engine components, it should be possible to remove, 
clean and/or change the contaminant container whilst the engine 
runs, but when the container is rotating at high speed and 
ejecting lubricant within the cover this is clearly extremely 
undesirable. Furthermore, as it is usually a simple matter to 
determine when a container has stalled, that is ceased to rotate, 
through becoming filled with sediment, there is the possibility 
of an operative removing the cover in order to remove the 
stationary container without realising or remembering that the 
inlet to the container is connected to the source of high 
pressure lubricant for the engine. Such inadvertent removal of 
the rotor would not only discharge lubricant about the exterior 
of the engine but also starve the engine components of more 
lubricant than is normally by-passed by the separator. 

The danger to engine functionality posed by uncontrollable 
release of lubricant is, of course, also compromised by any high 
pressure liquid supply line, exposed externally of the engine, 
becoming damaged. 



Thus whereas such self-powered centrifugal separator arrangements 
operate for long intervals without attention, their presence may 
involve a small but quantifiable risk of engine damage through 
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accident or inadvertent operation not connected with the 
functioning of the separator per se. 

Notwithstanding that such an engine is just one example of a 
machine in which liquid, such as a lubricant, is circulated by 
pump pressure and requires separation of particulate 
contaminants, it is an object of the present invention to 
provide, for a machine in which a liquid such as lubricating oil 
is circulated through internal supply and drain ducts, a self- 
powered centrifugal separator which offers improved operational 
functionality and safety than arrangements known hitherto. 

According to a first aspect of the present invention a self- 
powered centrifugal separator of solid contaminants from a liquid 
lubricant, adapted to be operably mounted against a mounting 

.. • .» « • i i .'j i.-i — J a. J_ _: i ~ a. — a 

suridue oi a mdcaiiie in wmtn saxu n^uiu a ma/a avuh w aw waaw«*amww%* 

by pumping from a reservoir, comprises i) a base having a first 
surface thereof adapted to be mounted in an operable disposition 
against a said mounting surface of a machine and a second surface 
arranged with respect to said first surface to lie, with said 
first surface so mounted, to be generally upwardly facing, ii) 
a liquid drain passage extending through the base from a 
collection region in said second surface to a surface other than 
the second surface, iii) spindle means extending from said second 
surface of the base along an operably substantially vertical axis 
above the collection region and containing an axially extending 
spindle passage, iv) a rotor, supported on the spindle means for 
rotation thereabouts, having an annular contaminant chamber in 
communication with the spindle passage and, by way of reaction 
nozzle means, with the collection region, v) a removable cover 
supported on the base and enclosing the rotor and collection 
region, vi) a liquid supply passage extending through the base 
between said spindle passage and a surface other than said second 
surface, and vii) control valve means operable to permit removal 
of the rotor contemporaneously with supply of liquid to the 
supply passage in the base. 
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According to a second aspect of the present invention, a machine 
in which a liquid is circulated includes pump means to develop 
a circulating pressure in the liquid, a mounting surface and a 
centrifugal separator as defined in the preceding paragraph 
mounted on the mounting surface. 

In a preferred machine arrangement the mounting surface includes 
a supply and/or drain passage for the liquid and the centrifugal 
separator is mounted thereon with the supply and/ or drain passage 
thereof in communication with a corresponding passage in the 
mounting surface. 

Embodiments of the invention will now be described by way of 
example with reference to the accompanying drawings, in which 

Figure 1 is a sectional elevation through a fragment of a machine 
in which lubricating oil is circulated, havinq hicrh-oressure 
supply and low-pressure drain ducts therein opening at a 
substantially horizontal mounting surface, and a centrifugal 
separator in accordance with the invention mounted on said 
mounting surface, by way of a base incorporating a liquid 
inhibiting valve means, 

Figure 2(a) is a sectional elevation through a fragment of a 
modified form of centrifugal separator illustrating a different 
form of valve means in a valve-open disposition, and 

Figure 2(b) is a sectional elevation similar to Figure 2(a) but 
showing the valve means in a valve-closed disposition. 

Referring to Figure 1 a machine 10, such as an internal 
combustion engine of conventional design, has a block 11 housing 
moving components which are lubricated by a liquid lubricant, 
oil, which is pumped through ducts cast or drilled into the block 
and which also serve to return used lubricant at atmospheric 
pressure to a sump or other reservoir. Duct 12 is a small 
diameter, high pressure passage connected to receive liquid 
substantially at pump pressure and duct 13 is a large diameter, 
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atmospheric pressure drain duct connected to the sump. The ducts 
12 and 13 both open to a substantially flat, horizontal mounting 
surface 14 on which is mounted a centrifugal separator 15, by way 
of an intermediate sealing gasket 16. 

The centrifugal separator 15 comprises a base 17 having a first 
surface 18 adapted to be mounted against the horizontal mounting 
surface 14 by way of the gasket 16 and a second surface 19, on 
the opposite side of the base, which is generally upwardly facing 
and recessed to form a collection region 20 which, out of the 
plane of the draining, extends closer towards the first surface 
as delineated by broken lines 19' and straddling a central, 
thicker region 21. A drain passage 22 extends through the base 
from the collection region 20 to the first surface 18 and, with 
the base mounted, communicating with the drain duct 13. 

Spindle means 25 comprises a static spindle fixed to, and 
extending from, the second surface 19 in the central region 21 

along an operaDiy, tndt is u.uu,,^«., .. 

extending axis 26 above the collection region. The spindle 
contains an axially extending spindle passage 27 open at one end 
28 thereof towards the base and at the other end by way of 
lateral cross-drillings 29 in the spindle wall. 

A rotor 30 supported on the spindle for rotation thereabout 
comprises a bearing tube 31 extending along, and surrounding, the 
spindle and arranged to receive liquid from the spindle passage 
by way of cross drillings 29. The bearing tube also supports, and 
defines therearound, an annular contaminant container 32, which 
container is in liquid flow communication with the spindle 
passage by way of apertures 33 in the bearing tube and is in 
communication with the collection region 20 by way of 
tangentially directed reaction nozzle means 34 formed in the base 
of the container. 



A removable cover 35 encloses the rotor and collection region, 
being supported on the base 17 by way of outwardly projecting 
sealing flanges 35' and 17' on each ' respectively and between 
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which is disposed in sealing element 36. The sealing flanges 35' 
and 17' are tapered convergingly in a radial direction and 
surrounded by a correspondingly . prof i led, circumferentially 
discontinuous clamping ring arrangement 37 which, by radial 
contraction, is operable to provide significant axial sealing 
force on the sealing element. The upper part of the cover 
surrounds the upper end part 25' of the spindle and is secured, 
exerting a limited axially-directed pressure on the sealing 
element 36, by a nut arrangement 38. 

A liquid supply passage 40 extends through the base between the 
end 28 of the spindle passage and said first surface 18, the 
supply passage, in a manner analogous to drain passage 22, 
communicating with the duct 12 in the mounting surface 17 of the 
machine block. 

The base 17 also has control valve means, indicated generally at 
45 which will be described in detail below. 

Apart from the control valve means, operation of the separator 
is substantially conventional. The drain duct 13 and drain 
passage 12 are of large cross-section and define an ambient 
pressure within the cover and collection region at the same 
pressure as the machine sump, that is, atmospheric pressure. 
Liquid lubricant, delivered at elevated pressure by duct 12 
enters and traverses the base 17 in supply passage 12, passes 
along the spindle duct 27 and enters the contaminant container 
32 of the rotor, wherein the pressure of the liquid is 
substantially at supply pressure. Li<juid is forced from the 
container by way of reaction nozzle means 34 and collects in the 
collection region 20 from whence it drains by way of passage 22 
and duct 13, the pressure drop across the reaction nozzle means 
causing sufficient reaction to rotate the rotor at a high rate 
required to separate particulate contaminants from the liquid 
passing through the container 32. 

It will be appreciated that the supply of liquid at elevated 
pressure takes place through a supply passageway 40 totally 
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contained within the base 17 and not susceptible to accidental 
damage. 

It will also be appreciated that it is possible for the 
contaminant container to become filled by separated contaminants 
and cease rotating, that is, stall. As outlined above, because 
the centrifugal separator inherently operates in a by-pass mode 
its lack of operation for any reason, including maintenance, does 
not per se depend upon stopping the machine. Accordingly, there 
exists a risk of an operative removing the cover from a stalled 
rotor only to discover that after the rotor is displaced, 
possibly as a result of supply pressure, the liquid is discharged 
at high pressure to the detriment of the operative and machine, 
possibly starving functioning elements of the machine of 
lubrication. 

The control valve means 45 is operable to permit removal of the 
rotor contemporaneously with supply of the liquid to the supply 
passage 40 in the base, notwithstanding the elevated pressure due 
to the machine being in operation, and operates to inhibit supply 
of liquid to the spindle passage at 28. In this embodiment the 
control valve means is operable to block the supply passage to 
the passage of liquid. 

The control valve means 45 comprises a valve aperture 46 
extending through the base, in particular the thickened central 
region 21, from a third surface 47 of the base and intersecting 
the supply passage 40, thereby defining a portion 48 of the 
supply passage which extends along the axis 49 of the aperture 
between a first section 40' of the supply passage, which extends 
from the aperture of the first surface 18, and a second section 
40" of the supply passage which extends from the aperture to the 
spindle passage. 

A valve body 50 extends along the passageway and is displaceable 
with respect thereto between a valve-open position (shown) in 
which it permits passage of liquid to the spindle passage and a 



valve-closed position in which it inhibits the supply of liquid 
to the spindle passage. 

The valve aperture and valve body are circular in cross-section 
and the valve body is rotatable about the common longitudinal 
axis 49 to effect the displacement between valve-open and valve- 
closed positions. The valve body is disposed in the aperture such 
that it closes off the supply passage section 40' from the 
section 48, but it has passageways therein, in the form of an 
axially extending recess 51 and a transverse aperture 52 aligned 
with the end passage section 40', such that in the illustrated 
rotational position the valve body permits free flow of liquid 
into the aperture portion 48 and supply passage section 40" 
whereas in other rotational positions the supply passage is 
blocked. 

An end part 55 of the valve body extends from the valve aperture 
at the third surface 47 of the base and provides means by which 
the valve body may be rotatably displaced, handle means 56 being 
secured to this end part to permit manual displacement. 

It will be seen that by movement of the handle means to rotate 
the valve body to a valve-closed position, supply of liquid to 
the spindle passage is blocked at the cover 35 and rotor 32 may 
be safely removed. 

To ensure that the cover is not inadvertently removed when the 
rotor has merely stalled and not as a result of operating the 
control valve means, interlock means, indicated generally at 60, 
is provided to impede removal of the cover whilst the valve means 
is supplying liquid to the spindle passage, that is, when the 
valve body 50 is in the valve-open position. 

To this end the cover has a projection conveniently provided at 
61 by the clamping ring arrangement 37 of the cover defining an 
upwardly facing shoulder. The handle means 56 extends from the 
valve body above the level of the projection and carries 
displaceable abutment means 62, arranged to overlie the shoulder. 
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The interlock means, comprising the abutment means and handle 
means, thus functions to impede radial expansion of the clamping 
ring arrangment, and thus upward removal of the cover, unless the 
abutment means is displaced from the overlying position by 
rotation of the handle means and of the valve body from its 
valve-open position. Although the abutment means may be passive, 
in the sense that rotation of the handle causes it to cease 
overlying the projection with no further action, it is convenient 
to require a manual operation to end such overlying relationship, 
which has the additional effect of preventing the valve body 
being moved from a valve-open position, or possibly put into a 
valve-closed position, without deliberate action. 

Optionally, and as shown, the valve means 45 may include a cut- 
off valve 70 which is responsive to liquid pressure below a 
predetermined minimum level to prevent liquid from being 
delivered from the spindle passage. Most conveniently, such cut- 
. i j ; _ <-k„ hi» >nH closes the suddIv passaqe 

IJl I valve ±s» «Awfv*#w*» 

40. As shown, the cut-off valve 70 is disposed in valve aperture 
46 and comprises a piston 71 extending along the aperture and 
overlying the end of the section 40" of the supply passage, 
being biased by spring 72 towards the valve body and restrained 
by a shoulder 73. In response to liquid pressure in excess of 
said minimum level required to overcome the bias of spring 72, 
the piston is displaced to permit liquid passed by the valve body 
to enter the spindle passage. The use of such a cut-off valve per 
se is known for preventing liquid lubricant from passing through 
the rotor and by-passing the main lubrication paths when the 
supply pressure is too low to sustain rotation. In the present 
embodiment, the cut-off valve may also provide an effective seal 
to liquid delivery to the spindle passage when the valve body is 
in the valve-closed position without placing stringent sealing 
constraints on the valve body itself. That is, provided the valve 
body provides sufficient closure to present a suitably large 
pressure drop across it, some leakage past the body may be 
tolerated and the cut-off valve effect the sealing. 



It will be appreciated that many variations may be made 
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and intersecting the supply passage to define a portion 88 
thereof by the width of the valve aperture. 

The valve aperture contains a rotatable valve member 90 extending 
axially thereof, through the portion 88 which intersects the 
supply passage and terminates at end part 91 outwardly of the 
third surface of the base, to which end part a handle 92 is 
secured . 

The valve aperture portion 88 separates the supply passage into 
sections 82', communicating with the first surface 84 and 82" 
communicating, with the spindle passage. A diversion passage 95 
is also defind through the base joining the valve aperture with 
drain passage 83. 

ThP. vaIvp HoHy qh h« » f h^nrrh-.p^turc 06 vhich, in 

the valve-open position of the valve body shown in Figure 2(a) 
connects sections 82' and 82" of the supply passage, and, in a 
perpendicular plane has a notch 97 which, in the valve-closed 
orientation of the valve body shown in Figure 2(b) connects 
supply passage section 92' with diversion passage 95. 

In this arrangement 80, when the valve body is moved to the 
valve-closed position, the liquid continues to flow into the by- 
pass circuit offered by the centrifugal separator arrangement but 
is returned directly to the drain passage permitting the cover 
and rotor to be removed. 

It will be appreciated that this embodiment may also have the 
valve body configured for translational motion instead of, or in 
addition to, rotational rotation. Furthermore, it may also 
include interlock means to prevent inadvertent removal of the 
cover and/or operation of the valve means and/or it may include 
a cut-off valve to prevent low-pressure supply of liquid to the 
rotor . 



It will be appreciated that the presence of a diversion path 
relaxes the requirement for an efficient sealing mechanism to 
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prevent leakage to the spindle passageway when the valve body is 
in a valve-closed position. It may be possible to have the two 
sections 92' and 92" of the supply passage permanently 
connected, by way of a pressure-responsive cut-off valve if 
appropriate, and rely upon reduction in pressure by way of 
diversion of the flow in the valve-closed position to effect 
inhibition of supply of liquid to the spindle passage. 

It will be appreciated that the valve means or any part of it may 
be disposed other than in the base, parts being disposed remotely 
of the base or in the spindle means extending from the base. 

The mounting surface of the machine with which a centrifugal 
separator according to the invention is used may, of course, not 
be horizontal, so that the first surface of the base would then 
not be horizontal nor oppositely disposed with respect to the 
second surface. 

Furthermore, notwithstanding the operable orientation of the 
first surface, the drain passage and/or supply passage need not 
both emerge for connection to the machine at the first surface 
18 or 84 by which the base is operably mounted with respect to 
a machine and with any passage lined up in communication with 
corresponding ducts in the mounting surface. 
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CLAIMS 

1. A self -powered centrifugal separator of solid contaminants 
from a liquid lubricant, adapted to be operably mounted 
against a mounting surface of a machine in which said 
liquid lubricant is circulated by pumping from a reservoir, 
comprising 

i) a base having a first surface thereof adapted to be 
mounted in an operable disposition against a said 
mounting surface of a machine and a second surface 
arranged with respect to said first surface to lie, 
with said first surface so mounted, to be generally 
upwardly facing, 

ii) a liquid drain passage extending through the base from 
a uullcuuiun icyiun in said second suriace to a 
surface other than the second surface, 

iii) spindle means extending from said second surface of 
the base along an operably substantially vertical axis 
above the collection region and containing an axial ly 
extending spindle passage, 

iv) a rotor, supported on the spindle means for rotation 
thereabouts, having an annular contaminant chamber in 
communication with the spindle passage and, by way of 
reaction nozzle means, with the collection region, 

v) a removable cover supported on the base and enclosing 
the rotor and collection region, 

vi) a liquid supply passage extending through the base 
between said spindle passage and a surface other than 
said second surface, and 

vii) control valve means operable to permit removal of the 
rotor contemporaneously with supply of liquid to the 
supply passage in the base. 



5. 



7. 
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A self-powered centrifugal separator as claimed in claim 1 
in which the control valve means is operable to inhibit 
supply of liquid to the spindle passage from the supply 
passage. 

A self-powered centrifugal separator as claimed in claim 2 
in which the control valve means is operable to block the 
supply passage to liquid. 

A self-powered centrifugal separator as claimed in claim 2 
or claim 3 in which the control valve means is operable to 
connect the supply passage to the drain passage. 

A self-powered centrifugal separator as claimed in any one 
of claims 2 to 4 in which the control valve means comprises 
a valve aperture extending through the base intersecting, 
and defining a portion of, said supply passage, a valve 
KnHv *vtendina along the valve aperture and displaceable 
with respect thereto between a valve-open position in which 
it permits free passage of liquid to said spindle passage 
and a valve-closed position in which it inhibits supply of 
liquid to the spindle passage. 

A self-powered centrifugal separator as claimed in claim 5 
in which the valve body is disposed in said valve aperture 
to close off the supply passage between said portion and 
the surface of the base in both said valve-open and valve- 
closed positions thereof, said valve body having at least 
one passageway therein operable to communicate with said 
supply passage and spindle passage in the valve-open 
position. 

A self-powered centrifugal separator as claimed in claim 6 
when dependent on claim 4 in which the valve body has a 
passageway therein operable to communicate with said supply 
passage and drain passage in the valve-closed position. 
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A self-powered centrifugal separator as claimed in claim 6 
or claim 7 in which the valve body is rotatable about its 
longitudinal axis to displace the body with respect to the 
aperture. 

A self-powered centrifugal separator as claimed in any one 
of claims 5 to 8 in which an end part of the valve body 
extends from the aperture at a third surface of the base 
and is displaceable thereby. 

A self-powered centrifugal separator as claimed in claim 9 
in which the control valve means includes handle means 
coupled to said end part of the valve body and arranged to 
permit manual displacement of the valve body. 

A self-powered centrifugal separator as claimed in any one 
of the preceding claims in which the control valve means 
j _ _ _ j i ~-\~ rtrarahi o tn imnpfip removal of the 

iij^iuuca iin.vi*wv«ii — T » 

cover whilst the valve means is supplying liquid to the 
spindle passage. 

A self-powered centrifugal separator as claimed in claim 11 
when dependent upon claim 9 or claim 10 in which the 
interlock means comprises a projection of the cover 
defining an upwardly facing shoulder and displaceable 
abutment means arranged to overlie said shoulder to impede 
removal of the cover from the base by abutment therewith, 
said abutment means being coupled to said end part of the 
valve body whereby displacement of said abutment means from 
on overlying position is associated with displacement of 
the valve body from a valve-open position. 

A self-powered centrifugal separator as claimed in claim 12 
in which the interlock means is arranged to impede 
accidental displacement of the valve body from said valve- 
open position. 
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14. A self-powered centrifugal separator as claimed in claim 12 
or claim 13 in which, with the valve body disposed in the 
valve-open position, the handle means extends from said end 
part of the valve body above the position of said 
projection of the cover and said displaceable abutment 
means of the interlock means includes said handle means. 

15. A self-powered centrifugal separator as claimed in any one 
of the preceding claims in which the control valve means 
includes a cut-off valve responsive to liquid pressure 
below a predetermined minimum level to close the supply 
passage. 

16. A self-powered centrifugal separator as claimed in claim 15 
when dependent on claim 5 in which the cut-off valve is 
disposed between said valve body and the spindle passage. 

17. A self -powered centrifugal separator as claimed in claim 16 
in which the valve aperture defines a said portion of the 
supply passage extending along the axis of the aperture, 
the valve body is arranged in its valve-open position to 
deliver liquid to said axially extending aperture portion 
and the cut-off valve comprises a piston, extending along 
said valve aperture and biased towards said valve body to 
close off said spindle passage from the valve aperture, 
responsive to liquid pressure in excess of said minimum 
level acting thereon to be displaced against the bias to 
permit the liquid to enter said spindle passage. 

18. A self -powered centrifugal separator as claimed in any one 
of the preceding claims in which said first surface of the 
base is substantially opposite to said second surface. 

19. A self-powered centrifugal separator as claimed in any one 
of the preceding claims in which the supply passage opens 
to said first surface of the base. 
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20. A self-powered centrifugal separator as claimed in claim 19 
in which the drain passage also opens to the first surface 
of the base. 

21. A self -powered centrifugal separator substantially as 
herein described with reference to, and as shown in, the 
accompanying drawings. 

22. A machine in which a liquid is circulated including pump 
means to produce circulating pressure in the liquid, a 
mounting surface and a centrifugal separator as claimed in 
any one of the preceding claims mounted on the mounting 
surface. 

23. A machine as claimed in claim 21 when dependent on claim 19 
or claim 20 in which the mounting surface includes a supply 
and/or drain passage for the liquid and the centrifugal 
separator is mounted thereon with the supply and/or drain 
passage thereof in communication with a corresponding 
passage in the mounting surface. 



Amendments to the claims have been filed as follows 



CLAIMS 
1. 



A self-powered centrifugal separator of solid contaminants 
from a liquid lubricant, adapted to be operably mounted 
against a mounting surface of a machine in which said 
liquid lubricant is circulated by pumping from a reservoir, 
comprising 

i) a base having a first surface thereof adapted to be 
mounted in an operable disposition against a saxd 
mounting surface of a machine and a second surface 
arranged with respect to said first surface to lie, 
with said first surface so mounted, to be generally 

upwardly facing, 

ii) a liquid drain passage extending through the base from 
a collection region in said second surface to a 
surface otner than 11^ ^ccr.d rurf-ce, 

iii) spindle means extending from said second surface of 
the base along an operably substantially vertical axis 
above the collection region and containing an axially 
extending spindle passage, 

iv) a rotor, supported on the spindle means for rotation 
thereabouts, having an annular contaminant container 
in communication with the spindle passage and, by way 
of reaction nozzle means, with the collection region, 
said annular contaminant container being operable in 
response to receipt of said pumped liquid lubricant 
from the spindle means at elevated pressure and 
ejection thereof from the reaction nozzle means to 
effect rotation about the spindle means at such speed 
as to separate said solid contaminants from the liquid 
lubricant within the contaminant container, 

v) a removable cover supported on the base and enclosing 
the rotor and collection region, 

vi) a liquid lubricant supply passage extending through 
the base between said spindle passage and a surface 
other than said second surface, and 

vii) control valve means operable to permit 



contemporaneously with supply of pumped liquid lubricant at 
said elevated pressure to the supply passage in the base 
removal of the rotor. 

A self-powered centrifugal separator as claimed in claim 1 
in which the control valve means is operable to inhibit 
supply of liquid to the spindle passage from the supply 
passage. 

A self-powered centrifugal separator as claimed in claim 2 
in which the control valve means is operable to block the 
supply passage to liquid. 

A self-powered centrifugal separator as claimed in claim 2 
or claim 3 in which the control valve means is operable to 
connect the supply passage to the drain passage. 

A self-powered centrifugal separator as claimed in any one 
of claims 2 to 4 in which the control valve means comprises 
a valve aperture extending through the base intersecting, 
and defining a portion of, said supply passage, a valve 
body extending along the valve aperture and displaceable 
with respect thereto between a valve-open position in which 
it permits free passage of liquid to said spindle passage 
and a valve-closed position in which it inhibits supply of 
liquid to the spindle passage. 

A self-powered centrifugal separator as claimed in claim 5 
in which the valve body is disposed in said valve aperture 
to close off the supply passage between said portion and 
the first surface of the base in both said valve-open and 
valve-closed positions thereof, said valve body having at 
least one passageway therein operable to communicate with 
said supply passage and spindle passage in the valve-open 
position. 

A self-powered centrifugal separator as claimed in claim 6 



when dependent on claim 4 in which the valve body has a 
passageway therein operable to communicate with said supply 
passage and drain passage in the valve-closed position. 

8. A self-powered centrifugal separator as claimed in claim 6 
or claim 7 in which the valve body is rotatable about its 
longitudinal axis to displace the body with respect to the 
aperture. 

9. A self -powered centrifugal separator as claimed in any one 
of claims 5 to 8 in which an end part of the valve body 
extends from the aperture at a third surface of the base 
and the valve body is displaceable by said end part. 

10. A self-powered centrifugal separator as claimed in claim 9 
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coupled to said end part of the valve body and arranged to 
permit manual displacement of the valve body. 

11. A self-powered centrifugal separator as claimed in any one 
of the preceding claims in which the control valve means 
includes interlock means operable to impede removal of the 
cover whilst the valve means is supplying liquid to the 
spindle passage. 

12. A self-powered centrifugal separator as claimed in claim 11 
when dependent upon claim 9 or claim 10 in which the 
interlock means comprises a projection of the cover 
defining an upwardly facing shoulder and displaceable 
abutment means arranged to overlie said shoulder to impede 
removal of the cover from the base by abutment therewith, 
said abutment means being coupled to said end part of the 
valve body whereby displacement of said abutment means from 
on overlying position is associated with displacement of 
the valve body from a valve-open position. 



13. A self-powered centrifugal separator as claimed in claim 12 
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in which the interlock means is arranged to impede 
accidental displacement of the valve body from said 
valve-open position 

14. A self-powered centrifugal separator as claimed in claim 12 
or claim 13 in which, with the valve body disposed in the 
valve-open position, the handle means extends from said end 
part of the valve body above the position of said 
projection of the cover and said displaceable abutment 
means of the interlock means includes said handle means. 

15. A self -powered centrifugal separator as claimed in any one 
of the preceding claims in which the control valve means 
includes a cut-off valve responsive to liquid pressure 
below a predetermined minimum l«v*i «■« <rle=c the ou^iy 
passage. 

16. A self-powered centrifugal separator as claimed in claim 15 
when dependent on claim 5 in which the cut-off valve is 
disposed between said valve body and the spindle passage. 

17. A self-powered centrifugal separator as claimed in claim 16 
in which the valve aperture defines a said portion of the 
supply passage extending along the axis of the aperture, 
the valve body is arranged in its valve-open position to 
deliver liquid to said axially extending aperture portion 
and the cut-off valve comprises a piston, extending along 
said valve aperture and biased towards said valve body to 
close off said spindle passage from the valve aperture, 
responsive to liquid pressure in excess of said minimum 
level acting thereon to be displaced against the bias to 
permit the liquid to enter said spindle passage. 

18. A self -powered centrifugal separator as claimed in any one 
of the preceding claims in which said first surface of the 
base is substantially opposite to said second surface. 



19. A self-powered centrifugal separator as claimed in any one 
of the preceding claims in which the supply passage opens 
to said first surface of the base, 

20. A self -powered centrifugal separator as claimed in claim 19 
in which the drain passage also opens to the first surface 
of the base. 

21. A self-powered centrifugal separator substantially as 
herein described with reference to, and as shown in, the 
accompanying drawings. 

22. A machine in which a liquid is circulated including pump 
means to produce circulating pressure in the liquid, a 
mounting surface and a centrifugal separator as claimed in 
any one of the preceding claims mounted on the mounting 
auL late. 

23. A machine as claimed in claim 21 when dependent on claim 19 
or claim 20 in which the mounting surface includes a supply 
and/or drain duct for the liquid and the centrifugal 
separator is mounted thereon with the supply and/or drain 
duct thereof in communication with a corresponding duct in 
the mounting surface. 
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